We examine whether firms switching listings from the Korean growth market (KOSDAQ) to the main board (KOSPI) experienced improved trading-related market quality. We focus on market macrostructure and use a difference-in-difference technique with nearest matching. Contrary to previous research and practitioners' opinions, we find that trading-related market quality mostly deteriorated or remained unchanged following the switch, indicating that the specific market macrostructure of a country matters. Listing switches produce a negative externality by weakening KOSDAQ and thereby impairing funding for innovative new firms, suggesting that policymakers should encourage firms whose characteristics fit the standalone growth market to remain listed there.
Introduction
KOSDAQ, a part of the Korea Exchange (KRX), is one of the very few successful "growth markets" in the world (see Section 2 for details); 1 most other growth markets in the advanced major industrial countries have languished or failed, confirming that growth markets need to be nurtured if they are to survive and provide social benefits.
In spite of its success, many of the most successful KOSDAQ start-ups, including flagship firms, have steadily switched their listings to KOSPI, the main board of the KRX.
In this paper, we specifically examine whether the post-switch trading-related market quality delivered by KOSPI is better than that provided by KOSDAQ for the 38 firm which switched their listings from KOSDAQ to KOSPI between January 1999 and April 2010. Along with these sample firms, we also utilize 38 matched firms which kept their listings on KOSDAQ during the sample period for our study. We use both trade and quote (TAQ) data for 100 days and daily market data for 250 trading days, both before and after the listing switch from KOSDAQ to KOSPI. For our methodology, we employ the difference-in-difference (DID) technique with nearest matching in order to take into account the possible sample-selection bias in the listing switch event. We also control for the substantial fluctuations in price and trading patterns of the associated underlying stocks in our samples on so-called witching days.
Our main finding is, contrary to previous research and practitioners' opinions in other countries, trading-related market quality mostly deteriorated or remained unchanged following the switch. This indicates that, unlike most world growth markets, KOSDAQ has managed to provide trading-related market quality generally comparable to that of the main board, KOSPI, conditional on the characteristics of each firm. While trading-related market quality is higher overall among KOSPI-listed stocks than among KOSDAQ-listed stocks, this appears to represent different distributions of firm characteristics on the two boards rather than better quality for any given firm. Weak growth markets have been found in previous research to deliver inferior trading-related market quality, compared to main boards. KOSDAQ demonstrates that a strong growth 1 The term "new market" originally referred to those European stock markets modeled after Nasdaq and founded in the 1990s. Recently, the term "growth market" has largely replaced the term "new market." In this paper, we use the term "growth market" to include both European and U.S. (Nasdaq before 2006) versions of new markets and to prevent unnecessary confusion which could arise from the word "new" in the context of a listing switching situation. market can deliver trading-related market quality comparable to the main board. In other words, the market macrostructure-the hierarchy of stock markets in a countrymatters; a strong growth market can deliver trading-related market quality superior to that of a weak growth market. 2 Our main finding has significant policy implications, which can only be understood from the macrostructure perspective. As the literature summarized in Section 3 has established, the presence of an active growth market is very important to nurturing innovation. Black and Gilson (1998) emphasize the importance to venture capitalists and entrepreneurs of the ability of the venture capitalists to exit ownership through a successful initial public offering (IPO). However, typical firms at the IPO stage find it difficult to meet the listing standards for the main board. A strong growth market is the ideal environment for an IPO.
Successful firms which remain listed on the growth market contribute to a selfreinforcing cycle that strengthens the growth market. A vibrant market creates a positive network externality, drawing traders and dealers and thereby improving liquidity; see, for example, Economides (1993 Economides ( , 1996 (providing the conceptualization of this network externality) and Barclay and Hendershott (2004) (quantifying the magnitude of the liquidity externality).
However, growth markets have proven to be quite fragile. 3 Firms that switch their listings from the growth market to the main board reduce the market capitalization and liquidity of the growth market, diminishing the liquidity externality and thereby reducing the ability of the growth market to nurture innovation. Indeed, listing switches could lead to a total collapse of the growth market. Because firms considering switching their listings do not take the liquidity externality into account, listing switches 2 Pirrong (2002) first named "the macrostructure of a securities market," defining it as "the number of trading venues, their size, their market shares, and the policies they adopt" (see page 386). Drawing on practical usage in the field, we include also the hierarchical relationships among markets in the definition of market macrostructure. A typical country's market macrostructure consists of a main board, a growth market, and an organized over-the-counter (OTC) stock market.
3 Growth markets such as Germany's Neuer Markt and France's Nouveau Marché have dissolved, and many other attempts to establish vibrant self-sustaining growth markets have failed. Nasdaq gradually changed from an organized OTC stock market to a growth market and ultimately a main board in the period leading up to 2006. While KOSDAQ's market capitalization is 10% of that of KOSPI, the U.K.'s growth market (AIM) has 5.5% of LSE's, Canada's TSX Venture Exchange has 3.23% of TSX's, and Japan's JASDAQ has 0.3% of TSE's; all other countries are lower (World Federation of Exchanges, 2012 ). China's ChiNext is not included since it was founded in October 2009. result in a negative macrostructure externality. It is the macrostructure that is affected by the listing switches; the externality cannot be understood in a microstructure context. Of course, this negative macrostructure externality could be offset if the main board provided the switching firms with significantly improved trading-related market quality, following the switch. This is the question we address in this paper. We examine whether or not a firm switching its listing from the growth market (KOSDAQ) to the main board (KOSPI) of the KRX experienced an improvement in trading-related market quality.
In other words, we investigate whether the main board confers trading-related market quality over and beyond what the switching firms was experiencing in the growth market.
We are interested in quantifying the total improvement in trading-related market quality; in particular, we are not interested in the motives of the switching firms (which would be microstructure issues); see also section 4.1, and especially footnote 15, which discusses the motives for switching. 4 The literature on listing switching can be generally classified into papers from the firm's standpoint and papers from the market's standpoint; see Section 3.2 for more details.
Papers from the firm's standpoint analyze the switching firm's benefits, motives, or performance before and after the switching event. This is the traditional approach and almost all the previous research has adopted it; however, it suffers from the limitations enumerated in Section 3.3. In contrast, the analysis from the market's standpoint considers differences in trading-related market quality before and after the switch. This approach has appeared in only two previous papers, Bennett and Wei (2006) and Jenkinson and Ramadorai (2013) . Bennett and Wei (2006) examined the NYSE and Nasdaq, which handled orders in significantly different ways in the study period (2002) (2003) . At that time, Nasdaq combined the functions of a growth market (with many young technology firms) with a main board, since it included mature technology giants such as Microsoft.
In other words, NYSE and Nasdaq had different market microstructures, and somewhat different roles in the macrostructure. Bennett and Wei found that firms switching from Nasdaq to NYSE experienced improvements in tradingrelated market quality; they attributed this to the microstructure differences, but did not discuss the macrostructure differences. Jenkinson and Ramadorai (2013) analyzed the announcement and one-year performances of firms switching listings between the Alternative Investment Market (AIM), growth market, and the Main Market (MM) of the London Stock Exchange (LSE). They found that the returns of firms switching listings from AIM (the MM) to the MM (AIM) were positive (negative) right after the listing switch announcement, whereas their returns were broadly neutral (strongly positive) the year after the switches. They argued that a lighter regulatory environment may be appropriate for some companies and their investors, but did not consider the market macrostructure issues.
Like Bennett and Wei (2006) , the present paper examines trading-related market quality following a listing switch. However, KOSDAQ and KOSPI have essentially the same trading mechanisms; they have the same market microstructure, but play very different roles in the market macrostructure, as reflected by their divergent listing and delisting standards, and by the characteristics of their listed firms. This setting allows us to focus on the effect of macrostructure.
Our Null Hypothesis is that the trading environment provided by KOSPI is no better than that provided by KOSDAQ for firms that switch. Previous work in the U.S. and practitioners' opinions in other countries suggest that our Null Hypothesis should be easily rejected. However, our tests, based on a multitude of trading-related market quality measures, do not reject the Null Hypothesis. This indicates that there is no evidence of the existence of firm benefits that offset the macrostructure externality. It provides evidence that the specific market macrostructure of the country matters.
The reality is that the most successful KOSDAQ start-ups, including the flagship firms, ultimately switched their listings to KOSPI. This suggests that the switch was motivated by the perceived reputation of KOSDAQ, 5 rather than a desire for improved trading-related market quality. Our results show that KOSDAQ trading function remains competitive with that of KOSPI. However, the continuing switch of firms may threaten KOSDAQ's future ability to remain competitive.
The switching firms do not consider the externality that switching weakens 5 Despite its great success, KOSDAQ has repeatedly experienced problems of market integrity common to growth markets: high (transitory) volatility, speculative trading behavior, stock price manipulation, managers' embezzlement, and so on. These phenomena seriously threaten to erode investor confidence in KOSDAQ. The vulnerability of a growth market in market integrity is documented in Cumming and Johan (2013) , who report that litigated cases of fraud in Canada, the U.K., and the U.S. occurred more frequently in growth markets with lower listing standards than in main boards with higher listing standards.
KOSDAQ and threatens its ability to continue nurturing innovation. Only policymakers can address this externality through their ability to influence market design. In the end, the results suggest that policymakers should encourage those firms whose characteristics fit the standalone growth market to remain listed on that market.
Our more specific findings are as follows:
First, for the overall sample period, we find that the trading-related market quality mostly deteriorated or remained unchanged following the switch from KOSDAQ to KOSPI; we find reductions in most of the trading-related market quality dimensions such as liquidity (relative spread, market depth, trading volume, and number of trades), tradeexecution cost, and institutional investors' trading activity. In particular, although the result was not statistically significant, price declined after the switch; thus, there is no evidence that the switch caused an increase of the equity value. The only market statistic that improved with statistical significance was volatility, measured by the difference between highest and lowest prices on a single day. However, another measure of volatility, transient volatility, as defined in Ranaldo (2004) , deteriorated with statistical significance. The effects of listing switches on price efficiency were not uniform, and were not statistically significant; as a result of the switch, the accuracy of price discovery increased with the 5-minute variance ratio closer to 1 from below, whereas the adverse selection cost increased more than the decrease in transitory cost.
Second, the deterioration in trading-related market quality caused by the listing switch became more pronounced following the consolidation of KOSDAQ and KOSPI into KRX in 2005.
Third, our main empirical results are mixed in terms of signs and statistical significance. At first glance, this may appear to be a weakness, but it is actually a strength. The firms that chose to switch presumably expected to benefit as a result, and we should expect to find evidence of that benefit. The results from almost all the previous studies showed that a firm switching its listing from a smaller exchange such as Nasdaq to NYSE achieved a significant improvement in market statistics. The failure to find statistically significant improvements in trading-related market quality following the switch from KOSDAQ to KOSPI indicates there is no evidence that the firms benefit from the switch. 6 In most cases, we find different signs from those in the previous 6 The relationship between KOSDAQ and KOSPI is somewhat different from the relationship between Nasdaq and the NYSE. Unlike Nasdaq, KOSDAQ's trading mechanism is exactly the same as that of literature, with weak statistical significance. Only in rare cases do we find the same signs with statistical significance. Our results have very different implications from the previous literature, indicating that the specific market macrostructure of a country matters.
The remainder of this paper is as follows. In Section 2, we briefly introduce KOSDAQ and its domestic and international status. Section 3 reviews the literature regarding the importance of growth markets to innovation and listing switching, and details the rationale why the market's standpoint and the macrostructure point of view are important. Section 4 describes our hypothesis, data, testing model, definitions and measurements of variables, and estimation method. In Section 5, we report the empirical results and their implications. Section 6 provides a summary of our results.
KOSDAQ's domestic and international status

KOSDAQ, the Korean standalone growth market
KOSDAQ was established in 1996 as an organized OTC stock market in Korea. KOSDAQ has served primarily as a capital market for information technology (IT)-related innovative small and medium enterprises (SMEs) that have reached the level of revenue or profitability specified in the listing standards. Meanwhile, KOSPI is the flagship capital market in Korea for firms that are established and larger, and belong to KOSPI. The main differences between KOSDAQ and KOSPI are the listing and delisting standards, which are looser on KOSDAQ than KOSPI, and the characteristics of the listed firms. Most of the switching firms are big fish in the small pond of KOSDAQ, but only small fish on KOSPI. These facts may explain why listing switches from KOSDAQ to KOSPI do not deliver the same benefits as switches from Nasdaq to the NYSE. traditional industries. 7 KOSDAQ functions as a standalone market. 8 Even though their roles are different in the Korean stock markets, KOSDAQ and KOSPI share a common market microstructure, including a common trading mechanism. The main differences between them are the listing and delisting standards, which are looser on KOSDAQ than on KOSPI, and the characteristics of the listed firms. 9
KOSDAQ, one of very few successful growth markets in the world
Domestically, the market activities of KOSDAQ are comparable to KOSPI by many measures; for example, the number of listed firms and the turnover ratio (using the number of shares) were 131% and 166% of those of KOSPI, respectively.
Internationally, KOSDAQ has been also considered one of the very few successful growth markets in the world; besides Nasdaq, AIM and KOSDAQ are usually named as the most successful growth markets. As of 2011, the market capitalization of KOSDAQ was US$92bn and it ranked fifth in the world among growth markets, with only Nasdaq (US$3,845bn), ChiNext (US$118bn), JASDAQ (US$110bn), and AIM (US$101bn) ahead.
Nasdaq is now a main board; ChiNext and JASDAQ serve much bigger economies than does KOSDAQ. The number of listed firms, trading volume, and number of IPOs ranked fourth, second, and fifth, respectively (World Federation of Exchanges, 2012).
The ratio of KOSDAQ's market capitalization to that of KOSPI, at 10%, is the highest ratio of growth market to main board in the world; see footnote 3. Growth markets other 7 Until recently, FreeBoard completed the Korean capital market macrostructure as the organized OTC stock market especially for intermediate-mature unlisted firms. In sharp contrast to KOSDAQ, however, FreeBoard had not functioned well in its assigned role, one of the main concerns that Korean policymakers have struggled to resolve. In July 2013, Korean policymakers moved the best-performing part of FreeBoard into KONEX, a newly-formed independent submarket of KOSDAQ. In August, 2014, they also restructured FreeBoard and renamed it as K-OTC. The Korean capital market macrostructure now consists of KOSPI, KOSDAQ, KONEX, and K-OTC. 8 Within a market macrostructure, the growth market can act as a stepping stone through which a growth firm is encouraged to migrate to the main board once mature; TSX Venture Exchange and GEM at HKEx are examples. Alternatively, the growth market can function as a standalone, independent market, retaining mature firms while attracting new growth firms. From the outset, KOSDAQ was intended to be a standalone market similar to Nasdaq, reflecting the high proportion of IT firms in the Korean economy. Currently, KOSDAQ remains a standalone growth market, even though since its consolidation into KRX in 2005, it no longer has an independent ownership structure. As of the end of 2011, 459 (about 46.9%) firms out of 978 firms met the listing standards for KOSPI, but remained in KOSDAQ, confirming that KOSDAQ has fulfilled its market macrostructural role as a standalone market rather than acting as a stepping stone market.
9 Details on the listing and delisting standards for KOSPI and KOSDAQ are shown in the Appendix.
than AIM and KOSDAQ have remained subordinate markets, making only limited contributions to their countries' growth. KOSDAQ's successful development as a strong growth market within a short period of time, while Korea was transitioning from an emerging to an advanced market, makes it a good model for advanced or emerging industrial countries which aspire to establish a strong growth market.
3. Literature review and rationale for the market macrostructure point of view
The importance of growth markets in innovation
Black and Gilson (1998) emphasize the importance to venture capitalists and entrepreneurs of the ability of the venture capitalists to exit ownership through an IPO:
"Other countries have openly envied the U.S. venture capital market and have actively, but unsuccessfully, sought to replicate it. We offer an explanation for this failure: We argue that a well developed stock market that permits venture capitalists to exit through an initial public offering (IPO) is critical to the existence of a vibrant venture capital market." … "First, we explain the importance of exit-why venture capital providers seek to liquidate their portfolio company investments in the near to moderate term, rather than investing for the long-term like Japanese or German banks. Second, we explain the importance of the form of exit: why the potential for the venture capital provider to exit from a successful start-up through an IPO, available only through a stock market, allows venture capital providers to enter into implicit contracts with entrepreneurs concerning future control of startup firms, in a way not available in a bank-centered capital market." (Black and Gilson, 1998, page 245.) Note, however, that typical firms at the IPO stage find it difficult to meet the listing standards for the main board. A strong growth market is the ideal environment for an IPO. Thus, the presence of a strong growth market is important in supporting a strong venture capital sector.
Successful firms which remain listed on the growth market contribute to a selfreinforcing cycle that strengthens the growth market. A vibrant market creates a positive network externality, drawing traders and dealers and thereby improving liquidity; see, for example, Economides (1993 Economides ( , 1996 (providing the conceptualization of this network externality) and Barclay and Hendershott (2004) 12 The main results of the research on the motives and specific benefits from the firm's standpoint are as follows. First, switching a listing from Nasdaq or AMEX to NYSE increased liquidity and improved price discovery. As reported in most of the related papers (e.g., Christie and Huang, 1994; Kadlec and McConnell, 1994; Elyasiani et al., 2000) , this result is considered to be the most important motive for listing switching from the Nasdaq and/or AMEX to NYSE.
Second, switching the listing to NYSE has helped firms to expand their investor bases and increase their visibility (Kadlec and McConnell, 1994; Jain and Kim, 2006) . Third, the firms which switched their listings to NYSE obtained a type of bonding effect associated with the tighter regulatory standards on NYSE (Kadlec and McConnell, 1994; Elyasiani et al., 2000; Jain and Kim, 2006) . Fourth, after switching their listings to NYSE, the firms issued more debt and equity, and engaged in more asset transactions such as acquisitions, suggesting that the firms' listing switching decisions are often not isolated, but rather related to other important corporate objectives (Kedia and Panchapagesan, 2011) . 13 All of these studies on the motives and benefits from listing switches exhibit methodological limitations, in that they infer the motives of a switch from the results of the switch.
The results on performance are as follows. Right after the listing switch, the firm's stock returns increase (Jain and Kim, 2006; Jenkinson and Ramadorai, 2013) or decrease (Papaioannou et al., 2009 ) and operating returns decrease (Papaioannou et al., 2003) , perhaps because of the timing hypothesis, in which the manager selects the timing of examining the listing switch from the main board and/or the growth market to OTC stock markets. This strand of research focuses on the firms which were delisted from NYSE and/or Nasdaq to OTCBB and/or Pink Sheets (Harris et al., 2008; Macey et al., 2008) . 12 According to the persons in charge of listing on Nasdaq, about 15 to 20 firms have switched their listings from NYSE to Nasdaq since the inception of Nasdaq, whereas about 20 Nasdaq firms have switched their listings to NYSE every year. Almost all the listing switches from NYSE to Nasdaq, except for Aeroflot, occurred in recent years, indicating that Nasdaq has recently started to aggressively compete with NYSE. 13 The firms which switch their listings to the main board may expect investors to view them as having better corporate governance after the switch (see Claessens and Yurtoglu, 2013) . However, this benefit is not relevant for this paper since KOSPI and KOSDAQ have almost the same listing standards for minimum float, the only listing standard related to the corporate governance in these two markets. listing switching to match the peak in the firm's financial situation. The firm's stock returns decrease over mid-and long-term time-horizons; this phenomenon is particularly evident for firms that switched their listings from Nasdaq to AMEX (Dharan and Ikenberry, 1995) . De Carvalho and Pennacchi (2011) find that Brazilian firms that voluntarily migrated to the premium exchange segment, which has more stringent disclosure and governance requirements, achieved abnormal positive stock returns, supporting a bonding effect. Now, we turn to the two papers from the market's standpoint: Bennett and Wei (2006) and Jenkinson and Ramadorai (2013) . 14 First, analyzing 39 firms switching their listings from Nasdaq to NYSE between January 2002 and March 2003, Bennett and Wei (2006) report that the firm's trading-related market quality and price efficiency improved after the switch. They argue that the improvement arose from the difference in trading mechanism (i.e., market microstructure). More specifically, they argue that the postswitch improvement of trading-related market quality and price efficiency came from the lower degree of order flow fragmentation under the NYSE specialist mechanism compared to the Nasdaq dealer mechanism. Next, Jenkinson and Ramadorai (2013) examine the consequences of listing switching from AIM (exchange regulated market) to the MM (EU regulated market), and vice versa. They find that firms switching listings from AIM with lighter regulation to the MM with higher regulation experienced, on average, significantly positive announcement returns of about 5%, while the returns of these firms were broadly flat for a year thereafter. In contrast, the firms moving down from the MM to AIM experienced, on average, negative announcement returns of about 5% and a strong positive return drift thereafter, with about 25% cumulative abnormal returns one year following the switch. They attribute the results to the observation that the market capitalization of listing switch firms are generally small. That is, if a small firm switches its listing to the less-regulated market, its operating cost will reduce and, in turn, affect its returns eventually.
The present paper is also from the market's standpoint. It analyzes the effect of a firm's listing switch from a smaller market to the main board on its trading-related market quality. The market's standpoint analyzes market statistics and interprets the results from the switch as the market's responses; this is very different from the analyses carried out from the firm's standpoint. Hence, the market's standpoint for the analyses on the listing switch is valuable in overcoming the methodological weaknesses inherent in the firm's standpoint.
However, this paper differs from Bennett and Wei (2006) in that we focus on market macrostructure, rather than on market microstructure. Bennett and Wei attribute their findings to the microstructure differences between NYSE and Nasdaq, and do not consider the possibility that the macrostructure differences play a role. Because KOSPI and KOSDAQ had identical trading mechanisms, we can control for microstructure differences in a way that Bennett and Wei could not, and focus on the effect of macrostructure. This paper also differs from Jenkinson and Ramadorai (2013) . Their argument is mainly based on the difference of listing standards; they do not consider market macrostructure. Our finding indicates that a vibrant growth market like KOSDAQ can provide trading-related market quality to its listed firms similar to the trading-related market quality they would obtain after a switch to KOSPI. If tradingrelated market quality is higher overall for firms listed on KOSPI, it is because KOSPIlisted firms have different characteristics from KOSDAQ-listed firms.
Rationale for the market macrostructure point of view
Why is it important to understand the listing switch phenomenon of the KOSDAQ firms to KOSPI from the market's standpoint by the market macrostructure point of view?
The rationale is as follows:
First, analysis from the firm's standpoint has a methodological flaw. As mentioned above, studies from the firm's standpoint are intended to explain the switching firm's motives (such as benefits or performance) for the switch. To do this, the analysis from the firm's standpoint tests the differences of market statistics (including some tradingrelated market quality measures) between before and after the switching event, while it interprets the results from the differences of market statistics as the motives of the switch.
The inference about motives is at best indirect. Second, there is a self-selection issue arising from the fact that firms that choose to switch listings from KOSDAQ to KOSPI may differ systematically from those that choose not to switch. Indeed, the firms that switch are presumably those that anticipate benefits from switching with their current market characteristics, future expectations of corporate cash flow, plans of capital structure and investment, current and future ownership and control structure, etc. Any approach which ignores this endogeneity problem would be biased in the direction and magnitude of finding benefits to switching. Of the previous research, the only paper that addresses this endogeneity problem is Bennett and Wei (2006) , who analyzed the question from the market's standpoint. However, Bennett and Wei dealt with only one aspect of market microstructure, the difference in trading mechanism.
Third, the analysis of the listing switch phenomenon from the market macrostructure point of view enables us to get economically meaningful insights for the design of a country's market macrostructure. There is an important positive externality that regulators need to take into account. KOSDAQ provides important social benefits in its function as a growth market, providing capital to IPOs and IT-related SMEs. A new firm receives these benefits when it initially lists on KOSDAQ, and the prospect of receiving such benefits in the future should help in attracting venture capital. When the firm matures, its continued listing on KOSDAQ helps KOSDAQ in providing a market for new firms. When a firm switches its listing from KOSDAQ to KOSPI, it undermines KOSDAQ's ability to provide these benefits to new firms. An individual firm contemplating switching will not take this externality into account, but regulators should.
If KOSPI provides only modest or no meaningful benefits to firms that switch, regulators should encourage firms to retain their listings on KOSDAQ in order to maintain it as a strong standalone growth market.
Empirical analyses
Hypothesis
As mentioned in the introduction, this paper focuses on the exchange's functioning (i.e., providing trading-related market quality) for the switching firms, which is a market macrostructure issue, rather than on the switching firms' motives. 15 Thus, we address the following specific question: Does KOSPI provide a superior trading environment to KOSDAQ for firms that switch?
From the market's point of view, a superior trading environment would be reflected in the various trading-related market quality measures; see Section 4.3.4. Since KOSDAQ and KOSPI differ only in the listing and delisting standards and the characteristics of the listed firms, the only possible benefits to switching are either driven by firm characteristics, or are reputational (the firm is recognized as large or established as a result of a KOSPI listing), or arise from the bonding effect associated with KOSPI's tighter listing standards. The matching technique allows us to control for firm characteristics. However, the reputational and bonding effects cannot be measured directly, and in particular we cannot distinguish between them. And in any case, our goal is not to determine either firm's motives or the specific nature of the benefits from switching. However, using the market macrostructure view allows us to measure the total benefit through trading-related market quality measures: sophisticated investors' (institutional/foreign investors') trading activity and a general trading-related market quality measure, full-information transaction cost (FITC) (see Section 4.3.4). This allows us to address our main policy question: Are there market-quality benefits to individual firms from switching that offset the negative macrostructure externality that arises when firms switch, thereby likely weakening KOSDAQ's ability to foster innovation? Our Null Hypothesis is: The trading environment provided by the main board, KOSPI, is no better than that would be provided by the established standalone growth market, KOSDAQ, for firms that switch.
Methodology
With the listing switch as a treatment, we test our Null Hypothesis using differencein-difference (DID) methodology, for the following reasons:
If we could carry out a randomized controlled experiment, we could easily measure the treatment effect. That is, if we could randomly force a listing switch on some firms, while forcing other firms to remain on KOSDAQ, the listing switching effects on tradingrelated market quality could be derived. Unfortunately, anyone cannot conduct such a randomized controlled experiment.
Our data is based on those firms that chose to switch voluntarily, where the decision to switch is endogenous and not randomly assigned. As a result, a two sample difference test or OLS estimation of the regression with a dummy for switching is potentially affected by sample selection bias. However, if the switching decision is based only on observable characteristics, i.e., selection-on-observables, then we can remove the sample selection bias by controlling for those observables.
The matching technique used in this paper is one of a large number of methods for controlling for sample selection bias. To utilize the matching technique, we construct our sample with the 38 firms which actually switched their listings from KOSDAQ to KOSPI and 38 KOSDAQ firms matched based on price, trading volume, market capitalization, and volatility. The former set of firms can be considered the treatment group and the latter the control group. The major assumption of the matching technique is that once we control for the observed characteristics affecting the decision, whether the decision is made or not is determined randomly without any systematic factors.
With daily or intraday unbalanced panel data for all 76 firms, we get DID estimates of the effect of listing switching on trading-related market quality. Meanwhile, we can also remove the unobserved time-invariant firm specific effects which potentially cause the listing switch, by applying fixed-effects panel data estimation. Now, we turn to the meaning of treatment effect and the computation of DID in our specific setting. For a firm , the individual treatment effect would be defined as (1) − (0), where the (1) is the observed response for treatment and (0) is the response (or outcome) for no treatment. However, the fact that we cannot observe the quantity (0) makes it difficult to measure the treatment effect. So we should estimate or recover the counterfactual outcome (0). On the other hand, we are ultimately interested in the mean effect, specifically, the average conditional on receiving the treatment. This is called ATT (average treatment effect on the treated). The ATT is defined as follows:
, where ∈ means that subject is treated.
Under the assumption that we have properly matched the treatment and control groups, ATT is equal to the following DID:
where and denote the treatment group and the control group, respectively and (1, ) , (0, ) , (0, ) and (0, ) is the responses of treated after the treatment, of treated before the treatment, of non-treated after the treatment, and of non-treated before the treatment, respectively. These quantities can all be observed before and after the treatment and for the treated and non-treated subjects.
In this paper, we use an applied version of the DID technique. Suppose a firm switched its listing from KOSDAQ to KOSPI and , and , are the observed values of a trading-related market quality measure before and after the listing switch, respectively. 16 Moreover, suppose a firm ( ) is the firm best matched to firm under a distance criterion defined from price, trading volume, market capitalization, and volatility (see the details in Section 4.3.2). Similarly, ( ), and ( ), are the observed trading-related market quality measures for firm ( ) before and after the listing switch of firm . Then, we compute the individual listing switch effect as
� �, where the upper tilde denotes a time average before or after the listing switch.
If we get a positive DID estimate implying positive causal effect, it should have come from a superior trading environment (e.g., more traders, more analysts, more liquidity, higher visibility, higher expected rate of returns, lower volatility, or more efficient market operation) of KOSPI compared to KOSDAQ as trading venue.
Data, empirical models and their estimation, and measurements of major variables 4.3.1. Data
This paper examines all 38 firms which switched their listings from KOSDAQ to KOSPI in the period from January 1999 to April 2010. KOSDAQ was founded in 1996, but we think that it was not well established as a growth market before our sample period.
The dates of listing switching for the 38 firms are all different. Hence, we undertake 16 The subscripts s and t denote trading days before and after the listing switch event, respectively.
an event study framework, and replace the actual calendar dates with relative calendar dates around the announcement of the listing switch and the actual re-listing on KOSPI.
Let 1 and 2 respectively be the dates of the announcement of listing switch and the actual re-listing on KOSPI of firm . In the period from 1 to 2 , trading is occurring on KOSDAQ but the exchanges and traders are aware that the switch to KOSPI will occur, and this knowledge could affect the trading-related market quality. The TAQ data was provided by KRX and the daily market data were extracted from Data Guide Pro of FnGuide, a stock market data provider. Due to missing and different calendar dates, our data does not have a conventional panel data structure. However, the panel data structure allows us to control for unobserved fixed-effects in the individual firms.
Matching criterion
For a matched firm ( ) and listing switching firm , we select the firm with the shortest distance from , ( , ), among KOSDAQ listed firms. The distance is defined as the following non-commutative metric, which is similar to that used by Hatch and Johnson (2002) 
Main and complementary empirical models and their estimation
Main analyses. -To obtain DID estimates from the main analyses, we employ a regression framework with dummy variables. We specify the regression model as follows:
In equation (2) On the other hand, , ℎ is a set of dummies representing the actual calendar months. With these monthly dummies, we can control for the monthly common effects.
The variable , would include other control variables. In this study, to control for the witching-day effect, we use a dummy variable which indicates whether or not the date is a witching day. We define a witching day to be a day with simultaneous expiration of KOSPI200 index futures and options. 18 With this variable, we control for the substantial fluctuations in price and trading patterns of the associated underlying stocks in our sample on witching days. 19 The variable represents unobserved fixed-effects (or time-invariant effects) of firm . Although our data is not conventional panel data, we can apply fixed-effects estimation as well as random-effects estimation in the regression.
To get the DID estimate in regression equation (2), we primarily employ fixed-effects techniques. Controlling for the listing switch selection with the matching framework under the assumption of selection-on-observables will reduce and might eliminate the selection bias. However, if there still remains a correlation between the listing switching decision and unobserved firm-specific characteristics, not all of the bias will be eliminated by matching. Since fixed-effects estimation removes the unobserved time-invariant effects , fixed-effects estimates are robust to the bias resulting from the correlation of and listing switching decision.
However, if there is an unobserved effect which is not related to the listing switching decision, random-effects estimation can be more efficient than fixed-effects 18 As of 2012, trading volumes (using the number of contracts) for KOSPI200 index futures and options ranked ninth and second, respectively, in the world (World Federation of Exchanges, 2012).
19 Barclay et al. (2008) argue that prior to November 2004 when Nasdaq introduced the opening call auction, the NYSE's opening call performed better than Nasdaq on non-witching days and much better than Nasdaq on witching days, which generate large liquidity shocks at the open as a result of the U.S. settlement procedure. We can infer from their results that the main board might be more efficient than the growth market in liquidity crunch time such as witching days. By including the witching-day dummy variable in our analyses, we control for this possibility.
estimation. 20 Hence, the fixed-effects estimation is the most appropriate for our analytic situation, but we cannot rule out the potential benefits of the random-effects estimation.
Therefore, we report both estimates for our empirical results.
Complementary analyses on price efficiency. -To obtain DID estimates from the complementary analyses on price efficiency, we use two components (adverse selection cost and transitory cost) of the implied spread of Madhavan et al. (1997, hereafter "MRR") and the 5-minute variance ratio proposed by Lo and MacKinlay (1988) for our dependent variables. Since we can estimate only a statistic for the periods before and after the listing switch for these variables, we cannot use regression equation (2). Hence, we employ the following regression equation to test the effect of listing switch from KOSDAQ to KOSPI on price efficiency.
In equation (3), the dependent variable , is MRR ratio, Theta, Phi, and VR. MRR ratio denotes the ratio of adverse selection cost to the MRR implied spread; Theta and Phi denote adverse selection cost and transitory cost of the MRR implied spread, respectively.
VR denotes the 5-minute variance ratio provided by Lo and MacKinlay (1988) .
The dummy variable is defined the same way as in equation (2). That is, the dummy is 1 for a listing switching firm or 0 for the matched firm ( ). In the dummy variable , , the time index represents the pre-(coded by 0) or post-(coded by 1) period of re-listing of a listing switching firm and its matched firm ( ).
So , is 0 for the pre-listing-switching period or 1 for the post-re-listing period. As mentioned above, we can get only one value for the dependent variable for each prelisting-switching and post-re-listing period by the estimation of equation (3). This is the reason why the time index denotes only two periods.
We should note the interaction term × , , since its coefficient embodies DID.
We cannot include the monthly dummies or witching day dummy. The variable represents unobserved fixed-effects of firm . As in the estimation for regression equation (2), although our data is not conventional panel data, we can apply fixed-effects estimation as well as random-effects estimation for the regression.
On the other hand, in our fixed-effects and random-effects estimations for equations (2) and (3) 
Measurements of trading-related market quality
In this paper, various variables representing trading-related market quality are used as dependent variables , in regression equations (2) and (3). The DID estimate in a regression for each variable measures the effect of listing switching on that tradingrelated market quality variable. We use several liquidity measures, price, volatility, trade-execution cost, investors' trading activity, and price efficiency measures.
We categorize our variables into four groups. The first group includes the variables computed directly from the market statistics. 22 These variables are computed as follows: We use two measures for volatility, high-low and transient volatility. Transient volatility better reflects the idiosyncratic characteristics of a given market than high-low volatility, and hence is more important for our purposes.
The second group comprises trade-execution cost for which we use full-information transaction cost (FITC) of Bandi and Russell (2006) . After decomposing the transaction price into the full-information price (or true price) and error due to microstructural effects, 25 they provide a consistent estimator (based on intraday data) of FITC which is essentially the standard deviation of the error with autocorrelation considered. A decrease in FITC indicates an improvement in trading-related market quality.
The third group consists of two measures of investors' trading activity: institutional investors' trading activity and foreign investors' trading activity. These variables serve as proxies for the visibility of a stock to sophisticated investors (or the level of sophistication of investors), which is viewed in the existing literature as one of the main motives for firms to switch their listings. The more sophisticated investors such as institutional or 24 Events which may cause a discontinuous trend of stock price include M&A, seasoned equity offering, capital reduction, ex-dividend, ex-rights, stock split, and so on. 25 According to Bandi and Russell (2006) , the true price is defined as the full-information price reflecting both public and private information at a given time. Market microstructure effect includes price discreteness, inventory costs that the market maker passes on to traders in the form of the bid-ask spread, and the systematic losses that uninformed traders incur when trading with the better informed . foreign investors in Korean stock markets improve the trading-related market quality since they facilitate price discovery or price efficiency. The level of sophistication of investors in the existing literature is measured by the number of analyst reports or institutional investors' shareholding (Kadlec and McConnell, 1994; Jain and Kim, 2006) , variables that have little to do with the characteristics of the exchange. Since we are looking at the change in trading-related market quality for a given firm in switching their listing, we need to define the level of sophistication of investors in terms of tradingrelated market quality. Hence, we define the following two measures of investors' trading activity:
 Institutional investors' trading activity: 100 × (institutional investors' daily buy and sell) / (daily total trading volume).
 Foreign investors' trading activity: 100 × (foreign investors' daily buy and sell) / (daily total trading volume).
Finally, the variables in the fourth group reflect price efficiency on the exchanges.
We use two components (adverse selection cost and transitory cost) of the MRR implied spread and the 5-minute variance ratio proposed by Lo and MacKinlay (1988) . These final group variables differ from the variables in the other three groups in that we cannot compute daily values of the variables. Instead, we obtain a statistic for the periods before and after the listing switch. Hence, as mentioned in Section 4.3.3, we utilize the test results based on the MRR implied spread and variance ratio as complementary results to the others. Table 2 presents the DID estimates based on the fixed-effects estimation of equation (2), which are the main results of this paper. We focus on the fixed-effects estimates because they control for the correlation of the unobservables with the listing switching decisions. However, as a robustness check, the Table also shows the DID estimates based on random-effects estimation.
Empirical results
Results from the analyses for the overall sample period
As noted in Section 4.3.3, our attention in equation (2) is focused on the coefficient of the interaction term × , , which represents the effect of the treatment of listing switching on the dependent variable. The DID estimates based on fixed-effects estimation for the overall sample period are as follows:
First, the listing switching from KOSDAQ to KOSPI resulted mostly in a reduction in liquidity. More specifically, after the switch to KOSPI, the relative spread increased, 26 both the trading volume and the number of trades decreased, so that the liquidity in terms of spread and volume deteriorated. Meanwhile, the liquidity in terms of market depth marginally improved. However, the effects on all the liquidity measures except the number of trades were statistically insignificant. Thus, we cannot reject our Null
Hypothesis that the trading environment is no better on KOSPI than on KOSDAQ with respect to liquidity. 27 Second, price declined after the switch, although the decrease was not statistically significant. It has generally been believed that firms traded on KOSDAQ trade at a discount to their true values. However, our analysis shows that switching does not increase the stock's value. Volatility was the only market characteristic for which all measures (in this case, high-low and transient volatility) were statistically significant, but the effects of the listing switching on these two types of volatility go in opposite directions.
After the switch, high-low volatility improved at the 5% significance level while transient volatility deteriorated at the 10% level. This implies that the total volatility decreased (improved) after the switch, but the transient volatility, which provides a better measure of the market's idiosyncratic characteristics, increased (deteriorated). Again, we cannot reject our Null Hypothesis that the trading environment is no better on KOSPI than on KOSDAQ with respect to price or volatility.
Third, trade-execution cost measured by Bandi and Russell (2006) , FITC, increased (deteriorated) after the switch, but the result marginally missed the 10% statistical significance level. Hasbrouck (1993) argued that trade-execution cost is an estimate which reflects general trading-related market quality; once again, our Null Hypothesis is 26 There may be a concern that this result on the relative spread could be affected by a change in the relative spread during the post-switching period that is unrelated to the stock's switch to KOSPI. We think that 100 days of the post-switching period effectively controls for it. For a robustness check, however, we added to equations (2) and (3) trading volume, stock price, and the stock price volatility as the main determinants of the relative spread (see Brockman and Chung, 2003; Narayan et al., 2014) , and checked the DID estimates. The results were qualitatively similar to those from our main and complementary analyses. So were the results for FITC and MRR, for which there may be similar concerns. Detailed results are available from the authors on request. 27 Most of the switching firms become small fish on KOSPI, so that investor inattention might be a factor in this result. not rejected with respect to trade-execution cost.
Fourth, the results are mixed on whether KOSPI provided a better environment for expanding the sophisticated investor base. While institutional investors' trading activity decreased, foreign investors' trading activity increased. Considering foreign investors' strong influences as informed traders on the Korean stock markets (Kho, 2011), we might infer that price efficiency improved, but the results on both investor groups' trading activity are not statistically significant. Table 2 Regression results from the analyses for the overall sample period. This table provides the results of estimations by fixed-effects (FE) and randomeffects (RE) for each dependent variable in equation (2). Dependent variables are (absolute) spread, relative spread, market depth, price, trading volume, number of trades, high-low volatility, transient volatility, Bandi and Russell's (2006) full-information transaction cost (FITC), institutional investors' trading activity, and foreign investors' trading activity. We use logarithms of all the dependent variables so that the unit of each dependent variable is not an issue. The DID estimate multiplied by 100 indicates the effect of listing switching measured in percentage terms. The sample firms include all 38 firms which switched their listings from KOSDAQ to KOSPI in the period from January 1999 to April 2010 and their corresponding firms matched with a distance criterion defined from price, trading volume, market capitalization, and volatility. The daily values derived from either their daily or intraday data are used. We consider relative dates from -100 to -1 before the announcement date of listing switching and from +1 to +100 after the re-listing date; we include a date in our sample only if we can obtain data for both the listing switching firm and its matched firm on that date. Our interest is focused on the coefficient estimate of the interaction term, Di T ×Di,τ KOSPI , since it represents DID for the effect of listing switching. Di T is a dummy representing whether firm i is a listing switcher or its matched firm j(i). Di,τ KOSPI is a dummy which is 1 if the relative date is after the date of re-listing on KOSPI of the firm , 0 otherwise. Dwitching is a dummy for a witching day, defined as a day of simultaneous expiration date of both futures and options on the KOSPI200 index. Monthly dummies for calendar-based months are included in all regressions. Note that the coefficient of Di T cannot be identified under fixed-effects estimation. The figures in the parentheses below the estimates are z-values. * , ** , and *** denote the two-sided 10%, 5%, and 1% statistical significances, respectively. All standard errors are computed through Huber-White robust estimation. Fifth, the complementary results reported in Table 3 show that the effects of listing switching on price efficiency were not uniform, and were not statistically significant.
More specifically, the accuracy of price discovery measured by variance ratio improved after the listing switch to KOSPI. In addition, the variance ratio after the switch (0.6031) is larger than that before the switch (0.5641), which implies that the post-switch price in KOSPI over-reacted less than did the pre-switch price in KOSDAQ to information at the 5-minute horizon. 28 In contrast, the results from the analyses of the MRR implied spread components show that price efficiency deteriorated. After the switch to KOSPI, the transitory cost component decreased, suggesting that trading-related market quality improved, whereas the adverse selection cost component increased, suggesting that trading-related market quality got worse. However, the ratio of adverse selection cost to the MRR implied spread increased, which implies that the increase in adverse selection cost is larger than the decrease in transitory cost, and overall price efficiency after the switch to KOSPI deteriorated.
Lastly, the results from the DID estimates based on random-effects estimation are not qualitatively different from those based on fixed-effects estimation. This implies that our main results are robust to failure of the assumptions underlying the fixed-effects estimation. We also tested our hypothesis with a different set of matched firms selected using the interval of 100 days (not 50 days), but the results were qualitatively the same as our main results. 29 All together, we fail to reject our Null Hypothesis that the trading environment is no better on KOSPI than on KOSDAQ for firms that switch. Contrary to the previous literature from the U.S. and practitioners' opinion in other countries, there is no evidence that KOSPI provides higher trading-related market quality to firms that switch their listings from KOSDAQ. This indicates that the specific market macrostructure of a country matters. 28 If stock returns follow a random walk process, the estimator of Lo and MacKinlay's (1988) variance ratio would converge to 1 in a large sample. Thus, values of the variance ratio closer to 1 indicate greater efficiency of price discovery (see Bessembinder, 2003; Chordia et al., 2008; among many others) . If the process of stock returns deviates from the random walk process statistically significantly, however, then we may conclude that there is price distortion at a certain horizon (e.g., the 5-minute horizon in the case of our paper). Moreover, if the variance ratio is substantially higher (lower) than 1, then we may conclude that the market price under-reacts (over-reacts) to information at a certain horizon (e.g., the 5-minute horizon in the case of our paper). 29 Detailed results are available from the authors on request.
Table 3
Regression results from tests on price efficiency-complementary results. This table provides the results of estimations by fixed-effects (FE) and random-effects (RE) for each dependent variable in equation (3). The dependent variable is MRR ratio, Theta, Phi, and VR. MRR ratio denotes the ratio of adverse selection cost to the MRR (Madhavan et al., 1997 ) implied spread; Theta and Phi denote adverse selection cost and transitory cost of the MRR implied spread, respectively. VR denotes the 5-minute variance ratio provided by Lo and MacKinlay (1988) . Since we cannot estimate daily values of these variables, we estimate a statistic for the periods before and after the listing switch, unlike the variables used in Table 2 . We use logarithms of all the dependent variables so that the unit of each dependent variable is not an issue. The DID estimate multiplied by 100 indicates the effect of listing switching measured in percentage terms. The sample firms include all 38 firms which switched their listings from KOSDAQ to KOSPI in the period from January 1999 to April 2010 and their corresponding firms matched with a distance criterion defined from price, trading volume, market capitalization, and volatility. We consider relative dates from -100 to -1 before the announcement date of listing switching and from +1 to +100 after the re-listing date; we include a date in our sample only if we can obtain data for both the listing switching firm and its matched firm on that date. The dummy Di T is 1 for a listing switching firm i or 0 for the matched firm j(i). In the dummy variable Di,u KOSPI , the time index u represents the pre-listing-switching (coded by 0) period or post-re-listing (coded by 1) period of a listing switching firm i and its matched firm j(i). So Di,u KOSPI is 0 for the pre-listingswitching period of relative [-100, -1] dates or 1 for the post-re-listing period of [+1,+100] dates. We should note the interaction term, Di T ×Di,u KOSPI , since its coefficient embodies DID. Note that the coefficient of Di T cannot be identified under fixed-effects estimation. The figures in the parentheses below the estimates are z-values. * , ** , and *** denote the two-sided 10%, 5%, and 1% statistical significances, respectively. All standard errors are computed through Huber-White robust estimation. 
ln(MRR ratio) ln(Theta) ln(Phi) ln(VR)
Results from the analyses for the subsample periods
Prior to their consolidation into KRX in January 27, 2005, KOSDAQ and KOSPI operated independently and competed for the listings of SMEs. Since the consolidation, they no longer compete. Therefore, a comparison of subsamples before and after the consolidation allows us to infer the effect of the consolidation on the effects of listing switching on trading-related market quality.
The fixed-effects estimates shown in Table 4 suggest that the post-switch trading-related market quality provided by KOSPI deteriorated more after the 2005 consolidation than before. 30 These results are robust to random-effects estimation. The results from complementary tests on price efficiency are not uniform, but they also continue to suggest that the overall post-switch price efficiency deteriorated more after the 2005 consolidation;
for brevity, we do not report details of these complementary tests.
Despite the deterioration in trading environment following a listing switch from KOSDAQ to KOSPI, many of the most successful KOSDAQ start-ups, including the flagship firms, have steadily switched their listings to KOSPI. This confirms the conventional wisdom that, after the 2005 consolidation, KOSDAQ has been losing the growth-market dynamism which it once enjoyed. 31 This also supports the argument that the switch was motivated by the perceived reputation of KOSDAQ, rather than a desire for improved trading-related market quality. By all accounts, the consolidation of KOSDAQ and KOSPI into KRX has turned out to be unfavorable for the firms that switched listings from KOSDAQ. 32,33 30 In interpreting the results from these subsample periods, we should keep in mind that most of the coefficients are statistically insignificant as in the analyses for the overall sample period. Once again, however, the statistical insignificance strengthens our argument. Contrary to expectations, we fail to reject the Null Hypothesis that the trading environment on KOSPI is no better than on KOSDAQ for firms that switch. Thus, the specific market macrostructure of a country matters.
31 Starting a few years after the consolidation, media have reported that KOSDAQ was losing its dynamism and had become a second tier market of KOSPI. This issue was discussed in the National Assembly of Korea on October 15, 2009 (see http://news.inews24.com/php/news_view.php?g_serial=450190&g_menu=022600). 32 The overall evaluation of the 2005 consolidation should be carried out in a comprehensive way based on the exchanges' numerous functions, and not just the effect on firms that switched listings. We reemphasize that our discussion is restricted to the effects on firms that switched listings from KOSDAQ to KOSPI. 33 To complement our results, we implemented case studies for NCsoft and NHN, both of which were the KOSDAQ flagship firm at the time of the listing switch. NCsoft switched before and NHN after the consolidation of KRX. There exist striking differences in results from these two important firms. For NCsoft, the trading-related market quality in market depth, trading volume, number of trades, price, tradeexecution cost, and institutional investors' trading activity improved, whereas the trading-related market quality in relative spread, high-low volatility, transient volatility, and foreign investors' trading activity deteriorated. In contrast, for NHN, the trading-related market quality improved only in market depth, trade-execution cost, and foreign and institutional investors' trading activity, whereas all other dimensions of the trading-related market quality deteriorated. These results provide evidence supporting a positive individual treatment effect for NCsoft, but not for NHN; this complements our main analysis. Detailed results are available from the authors on request.
Table 4
Regression results from the analyses for the subperiods. This table provides the results of fixed-effects (FE) and random-effects (RE) estimations for each dependent variable in equation (2), where we separately analyze the listing switching firms and their matched firms for each sub-period before and after the consolidation of KOSDAQ and KOSPI into KRX on January 27, 2005. Dependent variables are (absolute) spread, relative spread, market depth, price, trading volume, number of trades, high-low volatility, transient volatility, Bandi and Rusell's (2006) full-information transaction cost (FITC), institutional investors' trading activity, and foreign investors' trading activity. We use logarithms of all the dependent variables so that the unit of each dependent variable is not an issue. The DID estimate multiplied by 100 indicates the effect of listing switching measured in percentage terms. The sample firms include all 38 firms which switched their listings from KOSDAQ to KOSPI in the period from January 1999 to April 2010 and their corresponding firms matched with a distance criterion defined from price, trading volume, market capitalization, and volatility. The daily values derived from either their daily or intraday data are used. We consider relative dates from -100 to -1 before the announcement date of listing switching and from +1 to +100 after the re-listing date; we include a date in our sample only if we can obtain data for both the listing switching firm and its matched firm on that date. Our interest is focused on the coefficient estimate of the interaction term, Di T ×Di,τ KOSPI , since it represents DID for the effect of listing switching. Di T is a dummy representing whether firm i is a listing switcher or its matched firm j(i). Di,τ KOSPI is a dummy which is 1 if the relative date is after the date of re-listing on KOSPI of the firm , 0 otherwise. Dwitching is a dummy for a witching day, defined as a day of simultaneous expiration date of both futures and options on the KOSPI200 index. Monthly dummies for calendar-based months are included in all regressions. Note that the coefficient of Di T cannot be identified under fixed-effect estimation. The figures in the parentheses below the estimates are z-values. * , ** , and *** denote the two-sided 10%, 5%, and 1% statistical significances, respectively. All standard errors are computed through Huber-White robust estimation. opinions in other countries, our main empirical results are mixed in terms of signs and statistical significance, strengthening our argument, and indicating that the specific market macrostructure of a country matters.
All together, the post-switch trading-related services delivered by KOSPI turned out to be unfavorable, and this phenomenon became more prominent after the 2005 consolidation.
This indicates that, unlike most world growth markets, KOSDAQ has managed to provide trading-related market quality generally comparable to that of the main board, KOSPI, conditional on the characteristics of each firm. While trading-related market quality is higher overall among KOSPI-listed stocks than among KOSDAQ-listed stocks, this appears to represent different distributions of firm characteristics on the two boards rather than better quality for any given firm. To meet all of the following requirements: ① To meet any one of the following shares requirements ⋅ At least 25% of shares or 5 million shares held by public shareholders ⋅ At least 25% of shares or 5 million shares to be publicly offered (including no. of shares before submission of application for listing eligibility review) ⋅ At least 10% of shares to be publicly offered after submission of application for listing eligibility review and at least the number of the publicly offered shares should be as follows -1 million shares: in case of KRW 50 billion equity capital ~ KRW 100 billion, or in case of KRW 100 billion market capitalization ~ KRW 200 billion -2 million shares: in case of KRW 100 billion equity capital ~ KRW 250 billion, or in case of KRW 200 billion market capitalization ~ KRW 500 billion -5 million shares: in case of Equity Capital over KRW 250 billion, or market capitalization over KRW 500 billion ⋅ In case of the simultaneous offering in Korea and abroad, at least 10% of shares and 1 million shares to be publicly offered ② At least 700 public shareholders (※ No restriction placed on transfers of shares) Business performance (sales*, profit**, total market capitalization)
To meet any one of the following requirements: ① To meet all of the following sales and profit requirements ⋅ Sales: Higher than KRW 100 billion of the latest fiscal year and KRW 70 billion in average of the recent 3 fiscal years ⋅ Profit -Net Income: Higher than KRW 3 billion of the latest fiscal year and KRW 6 billion in total of the recent 3 fiscal years -ROE: Higher than 5% of the latest fiscal year and 10% in total of the recent 3 fiscal years -In case of Large-sized Company (the company with equity capital over KRW 100 billion): Higher than 3% at ROE, or higher than 5 billion at net income, and operating cash flow is positive ② Sales amount: Higher than KRW 200 billion at the latest fiscal year and total market capitalization: Higher than KRW 400 billion Auditor's opinion ① The latest fiscal year: Unqualified ② 2 fiscal years before the latest fiscal year: Unqualified or qualified (excluding qualified opinion due to the limit placed on the scope of audit) (※ Including the audit opinion on the consolidated financial statement, if the company is subject to the preparation of consolidated financial statement)
Merger or split To meet any one of the following requirements: ① Number of minority shareholders at least 500; At least 25% of shares held by minority shareholders; At least 5% of shares to be publicly offered after submission of application for listing eligibility review (if minority shareholders hold less than 25% of shares, at least 10% of shares to be publicly offered) ② Equity capital at least KRW 50 billion; Number of minority shareholders at least 500; At least 10% of shares to be publicly offered after submission of application for listing eligibility review and higher than a certain number of shares by size of capital or market capitalization ③ At least 25% shares to be publicly offered and number of minority shareholders at least 500 Impaired capital  Impairment of entire capital at the end of the most recent fiscal year  When the capital impairment ratio exceeds 50% for 2 consecutive fiscal years  Total impairment of capital at the end of the latest fiscal year  After coming under A or C, sustained over 50% of capital impairment at the end of fiscal year (semiannual period)  After coming under B or C, the equity capital fell below KRW 1 billion at the end of fiscal year (semiannual period)  After coming A or B or C, have failed to submit the semiannual report within 10 days after the submission deadline of semiannual report or the audit opinion thereon is adverse, disclaimer of opinion or qualified due to the limit placed on audit scope Stock price  When failing to satisfy the requirement that the stock price must be higher than 20% of face value for 10 consecutive days and total of 30 days during the 90 days following the designation as administrative issue
 No requirements
Market capitalization  When failing to satisfy the requirement that the market value must be higher than KRW 5 billion for 10 consecutive days and total of 30 days during the 90 days following the designation as administrative issue  Failure to meet the requirement of market capitalization to be higher than KRW 4 billion for 10 consecutive days and for 30 days out of 90 days after having been designated as administrative issue
Audit opinion  When the audit opinion on the annual report is adverse or disclaimer of opinion -In case where the audit opinion is due to the uncertainty about going concern, the delisting is postponed until the end of semi-annual period if the cause of the uncertainty has been resolved  When the audit opinion on the annual report is qualified opinion due to the limit placed on the scope of audit 2 consecutive fiscal years  Adverse or disclaimer of opinion, or qualified due to the limit placed on audit scope -If the audit opinion is due to the concern about going concern, provided that the elimination of the auditor's concern has been confirmed, the delisting is postponed to the end of the next semiannual period Source: For KOSPI, http://eng.krx.co.kr/m7/m7_2/m7_2_2/m7_2_2_5/UHPENG07002_02_05.html. (We correct some mistakes on the website by referring to the KRX Regulations.) For KOSDAQ, http://eng.krx.co.kr/m7/m7_2/m7_2_3/m7_2_3_6/UHPENG07002_03_06.html.
